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(71) We, Fuji Shashik Film KAbushiki 
KaishAj a Japanese Company, of No. 210 
Nakantmin^ Minami-Ashigaia Machi, 
Ashigara-Kamigum^ Kanagawa, Japan^ do 
5 hereby declare the invention for which we 
pray that a patent may be granted to us, 
and the method by which it is to be per- 
formed, to be particularly described in and 
by the following statement: — 

10 This invention relates to a method of and 
apparatus for preparing a mixture erf a 
plurality of liquids and is particularly 
applicaMe to liquids the properties of which 
are prone to change with time. 

15 It is an object of this invention to pro- 
vide an improved method of, and an appara- 
tus for, preparing a mixture of a plurality of 
liquids and it is a further object to provide 
such a method which lends itself to auto- 

20 matically and continuously preparing a 
mixture of automatically and continuously 
preparing a mixture of liquids such as pure 
liquids, solution, colloidal solutions, and solu- 
tions of high polymers, which are dissolved 

25 during the preparation of tiie mixture, by 
adding them in the predetermined adcUtion 
order and after predetermined addition 
intervals, and wherein the liquids to be mixed 
are accurately measured in a definite quantity 

30 needed so that the time from the start of 
preparation of the mixture to the end of use 
is within that allowed considering the change 
with time of the properties of tiie mixture. 
The ccmventional process of manu&cturing 

35 a OMiting sdution tor a photosensitive 
material, such as a coating solution of a 
photosensitive emulsion layer, a coating solu- 
tiim of a protective layer, a coating solution 
of an anti-halation layer, and a coating solu- 

40 tion of a subbing layer, is a batch manu- 
facturing process wherein a quantity of liquid 
emulsion or gelatin depending on the size 
of the mixing tank used in melted or dis- 
solved and some addition agents of liquids or 

45 solutions are measured so as to be a definite 
mixing proportion to the solution of said 



emulsion or gelatin and added to the solu- 
tion m the order such that the addition agents 
do not affect one another, and axe mixed by ' 
stirrmg. '^jj 

However, in this conventional batdi manu- 
f^:turing process, there are acccmpanying dis- 
advantages m that fluctuation often occurs of 
the physical properties and photographic 
characteristics to be omtrolled in the coat- 55 
ing solution mixed in the mixing tank, a 
switdi operation is needed for switching the 
tanks in <»:der to supply the coating solu- 
tions continuously to the coating head for 
continuous coating and, because of the large 60 
niunber of individual operations required for 
making a batch at scduticm, a large quantity 
of solution has to be made at once for efficient 
production. Moreover, during the time from 
start of xnixing of the coating sohition to the 65 
end of usmg them, the physical properties of 
the coating solution to be ccmtrolliul in the 
coating process fluctuates and the gelatin in 
the coating solution partiy coagulates,, and 
the addition agents containing in the mixed 70 
coating sohition affect the photographic 
characteristics singly or mutually and this 
greatiy affects the manufacture of photo> 
sensiuve materiaL 

The tend e ncy to fluctuation is considerably 75 
increased with the concentration of the coat- 
mg sohition which accompanies an increase 
of the coating speed for the purpose of in- 
creasing productivity and with the increase of 
the proportion of silver halide contained in 80 
the coating solution which accon^)anies im- 
provement in the quality of photosensitive 
material. For this reason in the conventional 
batch manufacturing process it has become 
extremely difficult to eliminate fluctuation, 85 
and improvement of the batch manufacturing 
process is required. The above mentioned dis- 
advantages in the manufacturing process are 
elimi nated by making the manufacturing pro- 
cess completely continuous, but on the other 90 
hand the continuous process is generally un- 
suitable for small scale production of photQ- 
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graphic material, and there are many 
problems to be salved in that the Mnds and 
amounts of additicm agents are various and 
diat high accuracy of the quantities of die 

5 addition agents is needed in the addition pro- 
cess. Moreover, it is desired that the ex- 
change oi the addition agent and t^c regulat- 
ing of the addition interval or addition order 
are easily carried out in dependence on the 

10 type of the manufacured photosensiuve 
material, that the manufacturing apparatus is 
easily cleaned and reconstructed when manu- 
facturing conditions arc changed, that the 
operation conditions of the manufacturmg 

15 apparatus stabilize quickly, and the measur- 
mg of the quantity the addition agents used is 
easy and accurate. For a continuous process, a 
complicated and expensive apparatus is 
needed and it must be carefully cared for 

20 and treated. It is therefore very difficult to 
accomplished the object effectively by xnakmg 
the manufacturing process continuons in the 
many kinds and small producdon scale. 
Another object of the present invention is 

25 to provide an automatic and contmuous 
mediod of adding and mixings for mstancc^ a 
coating sohitioa for a photosensitive material, 
wherem the liquids to be added and mixed 
are divided into smaU quantity of mixmg 

30 units in order not to affect the properties of 
the liquids to be mixed withm the penod 
from the start of manufacture to the end 
of use and the measure error of the emulsion- 
gelatin soluticHi and the addition agents is re- 

35 duced 1^ being divided into larger quantity 
of units compared to continuous process. ^ 

According to one aspect of this mvention 
there is provided a method of preparmg a 
mixture of a plurality of Uquids in an appara- 

40 tus comprising a mbdng tank an^ for each 
liquic^ a control tank the hquid level m 
which is controlled, a measure cylinder hav- 
ing at its upper end a nozzle coimected to 
the lower end of the control tank and a 

45 further nozzle at its lower end, and an ovi^ 
flow level setting pipe which is coimected 
at its lower end to the nozzle at "die lower 
end of the measure cylinder and which has 
an overflow nozzle leading to the mixing tank, 

50 the method comprismg adding each liquid to 
the mixing tank by movhig the appropriate 
measure cylmder downwardly to the extent 
that the nozzle at the upper end of the 
measure cylinder is below the Uqmd level of 

55 the assodated control tank and subsequently 
moving the measure cylinder upwardly to 
the extent tiiat the nozzle at the upper end 
of the measure cylinder is above the over- 
flow nozzle of the associated overflow level 

60 setting pipe, the liquids being added m a 
oredSermined order and at predetennmed 
Imervak, mixmg the liquids in the mixmg 
tank by stirrin& and forwardmg the nuxed 
mixture continuously t the next process. 

65 According to another aspect of this m- 



vention there is provided apparatus fac pre- 
paring a mixture of a plurality of liquids 
comprising a mixture tank and, for each 
liqmd, a control tank the liquid level of which 
is controlled, a measure cylinder having a 70 
n-zzle at its i^per end which is connected to 
die lower end of the control tank, and a 
nozsde at its lower end, and an overflow 
level setting pipe the lower end of which is 
connected to the nozzle at the lower end of 75 
the measure cyUadex and which has an over- 
flow nozzle^ whi* leads to the mixing tank, 
an actuating means for each measure cylinder 
for moving that measure cylinder down- 
wardly to the extent that the nozzle at its 80 
upper end is betow the liquid level in the 
associated control tank and for subsequently 
moving that measure cylinder upwardly so . 
that the nozzle at its upper end is above the 
overflow nozzle of the associated^ overflow 85 
level setting pipe, means for mixing the 
liquids in the mixing tank, and means for 
forwarding the mixed liquids continuously to 
a further process. 

An embodiment oi this mvention will now 90 
be described, by way of example only, with 
reference to the accompanying drawings in 
which: — 

Figure 1 is a schematic view of apparatus 
embodying the present invention. 95 

Figures 2^ 3, 4 and 5 are schematic side 
views illustrating the operation of parts of 
the apparatus; and . . 

Figure 6 is a schematic view lUustraung 
the control system of the apparatus. lOO 

Referring to Figure 1, the reference 
characters Ri— Ro denote liquid supply tanks 
for storing tiie liquids and solutions, Ci — Cn 
denote control tanks of the liquids and solu- 
uons, M,— M« denote measure cylmders for 105 
the liquids and solutions, Oi — On de- 
note overflow level settmg pipes, and ST de- 
notes a coating solution mixing tank for rmx- 
ing by stirring and added liquids and solu- 
tions. 110 

Figures 2, 3, 4 and 5 illustrate the measur- 
ing method used in this apparatus and in 
these Figures, the reference character Ci de- 
notes a control tank, Mi denotes a measure 
cylinder, Nvi denotes a side nozzle disposed us 
at the upper side portim of the measure 
cylmder M„ Nbi denotes a bottom nozzle 
disposed at the bottom of the measure 
cylinder Mi, Nn denotes an overflow nozzle 
disposed on the overflow level setting pipe 120 
0„ Hi denotes die difference between the 
level of the liquid hi the control tank Q and 
the level of the side nozzle Nn of the 
measure cylinder Mj at the lowest positimi of 
the up and down movement thereof, h, dc- 125 
notes the difference between the level of the 
overflow nozzle Nfj of the overflow level set- 
ting p^Je Oi and die level of die Uquid in the 
control tank Ci at the low^a^ p^on of die 
up and down movement 6f tne measure 130 
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cylinder Mj, Li denotes the diffexaice ig, 
levels between the overflow nozzle Nw of 
die overflow level setting pipe Oi and the 
side no22le Nui of the measure cylinder Mi 
5 at the highest position of the up and down 
movement thereof. It will be seen that the 
di s tan c e Hi+hi+Li is equal to the total up 
and down movement of the measure cylinder 
Ml. di denotes the difference in levels be- 

10 tween the overflow nozzle Npi and the side 
nozzle Nui after a predeteimined quantity 
of liquid is in the measure cylinder Mi after 
removal of the excess amount of liquid in 
the measure cylinder Mi moving tt up- 

15 wardly to die extent that the nozzle Nui 
is in line with the liquid in the omtrol tank 
Di denotes the difference in levels be- 
tween tJie overflow nozzle Nyi and the side 
nozzle Niri when the liquid is starting to flow 

20 out through the overflow pipe Oi and the 
overflow nozzle Nyi. Fig. 2 diows that state 
when the liquid has ceased to flow into the 
measure cylinder Mi from the omtrol tank Ci 
througji die side nozzle Nxn, Fig. 3 shows the 

25 state when tbe predetermined sdded quantity 
of liquid is in die measure cylinder Mi after 
removal of the excess amount of liquid in 
the measure cylinder Mi during its upward 
movement. Fig. 4 shows the state when the 

30 level of tie Hquid in the measure cylinder 
Ml reaches the level of the overflow nozzle 
Npi and the liquid in die measure cylinder 
Ml starts to flow out through the bottom 
nozzle Nbi, overflow pipe d and overflow 

35 nozzle Npi, and Fig. 5 shows the state when 
the predetermined amount of liquid has 
ceased to flow out from llie measure cylinder 
Ml to the coatinjr solution mixing tank ST 
through the overflow level setting pipe d and 

40 overflow nozzle N^. 

In detail, the prepared addition agent is 
forwarded to the measure cylinder Mi from 
the supply tank Ri through the control tank 
Q by the up and down movement of the 

45 measure cylinder Mi, and measured into the 
predeteimined quantity by the measure 
cylinder Mi and the overflow level setting 
pipe Qi and added into ±e mixing tank ST 
to be stirred and mixed widi die oti^er Uquids 

50 added thereto. 

In this cas^ the volume to be measured 
can be varied by varymg the level of die 
overflow level setting pipe Oi» dhanging the 
size of die measure cylmder Mi, and vary- 

55 ing the upper limit of the np and down 
movement of the measure cylmder Mi. 

One cycle of the measuring and adding 
operation will now be describ^ 

Initially the measure cylinder Mi which 

60 moves up and down through the Icngdi of 
Hi+hj+Li is at the towest position of its 
up and down movement (shown in Fig. 2), 
and the liquid to be measured flows into 
control tank Q to die controlled level from 

65 die suppfy tank Rj^ and then flows into die 



measure cylinder Mi the side nozzle N^i of 
which is positioned throu^ the distaTicc Hi 
lower than the level of the cmtrol tank d, 
when the measure cylinder Mi is at the 
lowest position in its up and down move- 70 
menty through the side nozzle Nm until the 
level of the liquid in the measure cylinder 
Ml reaches the level of the liquid in the 
control tank Q. 

In the second step, after the liquid in the 75 
measure cylinder Mi reaches the levd of the 
liquid in the supply tank Q as shown in 
Fig. 2, the measure cylinder Mi starts to 
move upwardly and the excess qoanti^ of 
liquid in the measure cylinder Mi above die 80 
side nozzle Ntn shown in Fig. 2 flows back 
to the supply tank Q and the measure 
cylinder Mi contains the predetermined 
quantity oi the liquid when the level of the 
liquid in the control tank Q and the level 85 
of the liquid in the measure cylinder Mi are 
equal to the level of the ade nozzle N^i of 
the measure cylinder Mi as shown in Fig. 
3. The measure cylinder Mi continues to 
move up through the state shown in Fig. 3, 90 
and the liquid begins to ovo^ow from the 
measure cylinder Mi to the mixing tank ST. 
through the bottwn nozzle Nbi, the over^ 
flow level setting pipe Oi and the overflow 
nozzle Nffia when the level of the liquid in 95 
the measure cylinder Mi readies the kvel of 
the overflow nozzle Npi of tbe overflow level 
setting pipe Oi. The liquid continues to over- 
flow as die measure cylinder Mi moves up 
until the level of the liquid in the cylinder 100 
Ml reaches the level of the overflow nozzle 
when the measure cylinder Mi is at the 
highest position in its iqp and down motion^ 
After the liquid has ceased to overflow as 
shown in Fig. 5, the measure cylinder moves iqc 
down and when the level of the side nozzle 
Niri becomes equal to die level of the liquid 
in the omtrol tank 'die liquid be^ns to 
flow into the measure cylinder Mi from the 
ccmtrol tank Ci and the measure cylinder Mi hq 
continues to move down to the lowest posi-> 
don in its up and down movement while 
liqtdd flows in. The cydt is dien repeated 
beginning from the stage shown in Kg. 2. 
The liquids in the tanks Rj^ R« R4, R* are 115 
also added in this manner all die liquids be* 
ing continuously measured and added. 

In order to make the measuring and add- 
ing to the liquids smooth, die distance Hi 
between the level ci the liquid in the con- 120 
trol tank Q and the level of the side ncnzle 
Nm of the measure cylinder Mi at its lowest 
position^ and the inner diameter of the 
flexible tube connecting the control tank Q.. 
with the side nozzle Nxn of the measure 125 
cylinder Mi are such that the liquid flows 
out and in as fast as possible^ for the pre- 
determined quandty in the measure cylinder 
Ml is that below the level of the side nozzle 
Nui the excess liquid over the kvel of 130 
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the side nozzle Nyi flows out into the con- 
trol tank Ci and others. It is also necessary 
to maintain the level of the liquid in the 
measure cylinder Mi at the same level as that 

5 of the overflow nozzle Npi of the overflow 
level setting pipe Oi when liquid flows out 
as the measure cylinder Mx moves lip, and 
the speed of the measure cylinder Mi while 
it is moving upwardly is selected so that the 

10 liquid flows out, keeping the liquid level in 
the measure cylinder nearly equal to that ci 
the overflow nozzle The measured adding 
quantity of the liquid in die up and down 
motion cyde is represented by a formula ob- 

15 tained in the following manner. The varia-> 
tion of the level of the liquid in the omtrpl 
f^ nir Ct when excess amount of liquid in the 
measure ^linder Mi has been removed is 
r^resented 'bf 

Sju • Hi 



Soi+Sol 

in which Sci is the cross sectional area of 
the controlled portion of the control tank Ci, 
Smi is a cross sectional area of the measure 
cylinder Mi, Soi is the cross sectional area 

25 of the overflow level setting pipe Oi, and Hi 
is the difference between the level of the 
liquid in the control tank Q at the lowest 
posidon in the up and down movement of the 
measure cylinder Mi and the level of the 

30 side nozzle Nuj of the measure cyUndcr Mi. 
di shown in Figure 3 is 

vsci+soi; 

The difference Di in levels between the over- 
flow nozzle Npi and the side nozzle Nui of 
35 the cylinder Mi when the liquid began to 
overflow through the overflow nozzle Npi 
of the overflow level setting pipe Oi is re- 
presented by 

Smi+Soi 

40 in which hi is the difference between the 
level of the liquid in the control tank Q 
and the level of the overflow nozzle Nyi of 
the overflow level setting pipe Oi when the 
measuring q^lindcr Mi is at its lowest leveL 

45 Theieforc, tiie measuring adding quantity of 
the liquid from the measure cylinder Mi, 
that is the overflow amount of liquid from 
the measure qrlinder Mi after the measure 
cylinder Mi has moved to its upper limit in 

50 its up and down modon, is represented by 
the f ormulaj 




In this cas^ if the liquid flowing back 
to the control tank Q fnm the measure 
cylinder Mi flows out of the ccmtrol tank Q 55 
because the level of the liquid is cimtrolled 
to a fixed level, then 

/Sffl-Hl\ ,n 

and the overflow quantity of liquid from the 
measure cylinder Mi, that is the measured eo 
addidon liquid^ is represented by the formula 

. [f'-G^)]'- 

When measuring liquids with a receptacle 
having a definite capacity such as the 
measure cylinder M^ the level control exror ^5 
and the cross secdonal area of the measure 
cylinder at the controlled level should be 
made small or the resulting effect should be 
made small in order to make the measure 
error of the capacity of the measuring re- 
ceptade small. 

In the present invention, as is obvious 
from the above formulae, the effect of varia- 
tions of Hi and hi produced by variations of 
(Hi+hi) and the effect of variations of the 75 
level of the liquid in the control tank Q 
on the measured quantity of liquid is much 
reduced if Soi, Sm and Soi follow the law 
Sci»Smi»Soi. The errar in the measured 
quantity of the liquid is dependent on the qq 
difference Li between the level of the side 
nozzle Nui of tbc measure cylinder Mi at 
the highest position in its up and down mov - 
ment and that of the overflow nozzle Nyi of 
the overflow level scttmg pipe Oi, the cross 85 
section of die measure cylinder Mi at the 
level of the side nozzle N^u and the cross 
section of the measure cylinder Mi at the 
level of the overflow nozzle Npi when the 
measure cylinder Mi is at the highest position 90 
in its up and down movement. 

As the liquid is intermittently supplied to 
the measure cylinder and added, tiie measur- • 
tng quantity d the liquid at one cyde is able 
to be made large. Thus, if the difference In 95 
in levels is determined taking into considera- 
tion of the enOT <rf setting the highest podtion 
of the up and 'down movement of the measctre 
cylinder Mt and the zdation of the difference 
Li widi the cross sectiooal area of the 100 
measure cylinder Mi at the level of its over- 
flow nozzle Nfi, tii difference Li becomes 
suffidentiy large and tiie relative error is de- 
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tennined only with the contral error of the 
difference Li widiout being affected by the 
level control error of the control tank Cj, 
thereby making the measure relative error 
5 sufficiently smalL 

The quantity of liquid dispensed can be 
regulated as described above by regulating 
the vp^ and down movement of the overflow 
level setting pipe, by changing the measure 

10 cylinder Mi and by varying the upper linodt 
of the up and down movement of the measure 
cylinder M„ and can also regulate by vary- 
ing the level of the overflow level setting pipe 
Oi. Therefor^ particularly strict considera- 

15 tioa of the error of the inner diameter of 
the measure cylinder Mj, the error of the 
flxed position of the side nozzle t^xn of the 
measure cylinder Mi and the error of the 
inner diameter of the overflow level setting 

20 pipe Oi is not necessary. As already stated 
the regulation of the predetermined quantity 
of the liquid when setting the quantity of 
the measured liquid can be made by varying 
the level of the overflow level setting pipe 

25 Oi and sufficient accuracy is given by this 
regulation. 

In the mixing process of the coating solu- 
tion for manufacturing the photosensitive 
material, the coating solution completed by 

30 mixing together the measured and added 
liquids must have little coagulation caused by 
interaction between the gelatin and addition 
agents on account of local unevenness of the 
density of the liqmd, and only very small 

35 bubbles made by stirring and adding and by 
being unif (Hmly mixed in the mixing tank 
ST. If the coagulation and small bubbles re- 
ferred to are nodcable in the coating solu- 
tion, it gready affects tibe quality of the 

40 photographic material, makes uniform coat- 
ing impossible in the subsequent coating pro- 
cess and makes the manufacturing of the 
photosensitive material impossible. During 
the manufacture of the coating solution the 

45 extent of coagulation and the number of 
small bubbles uniformly formed in the mix- 
ing tank ST, the factor which affects the uni- 
formity of die liquid, depend on tiie adding 
speed when mixing in the mining tank ST 

50 and the stirring method of the coating solu- 
tion in the mixing tank ST. As for the add- 
ing speed of die liquids, -die flowing out- 
speed (d die liquid depends on the sp^ (tf 
the measure cylinder Mi durhig its upward 

55 xnotion which is selected takhig into con- 
sideration the inner diameter of the flexible 
tube connecting the bottom nozzle Nbi of 
the measure cyclinder M] with the overflow 
level setting pipe Oj, and by disposing the 

60 overflow nozzle Nyx of the overiBow level 
setting pipe Oi at the same level as the 
level of tlie liquid in the measure cylinder 
Ml as described above. Thus, the adding 
speed of the liquids into the mixing tank 

65 ST can be set in response t the properties 



of, and added quantity of, the liquid by 
regulating the speed of the measure cylinder 
Ml when moving upwardly, thereby making 
it possible to. add the liquid without 
pulsation so that it is suitaWe for manu- 7Q 
facturing a uniformly mixed coated ccun- 
pound, Mraeover it is possible to add some 
addition agents at the same time if the 
addition agents do not interact and if there 
Is no limitation to the addmg order and 75 
addmg interval, and it is possible to measure 
and add some liquids at a time by moving 
die measure cylmders thereof up and down 
with an up and down moving mechanism, 
whereby the manufacturing apparatus is made 80 
simple and the care thereof is made easy. 
During die manufacture of die photosensitive 
material, the mixture and the liquids should 
be kept in a constant temperature in order to 
maintain the properties of the liquid emulsion, 85 
gelatin solution and the completed coating 
solution and to prevent the gelatin thereof. 
Therefore, at the time of addmg, the addi- 
tion liqxiids and solutions must also be kept 
at the same temperature as the coating solu- 90 
tion. 

Nevertheless, there are some addition 
agents which cannot be kept at the same tem- 
perature as the temperature o£ the coating 
solution on account of their chemical pro- 95 
perries. These addition agents should be 
heated just bdfore adding. In this apparatus 
a separate heat exchange device is not needed 
if the control tank has a jadket« 

Moreover in this apparatus as the measured 100 
quantity of the liquid is variable by moving 
up and down the overflow level setting pipe^ 
an automatic manufacturing apparatus for 
photosensitive . material applicable to a 
wide range of kinds of materials and 105 
having high accuracy in measuring can 
be made by coupling the manufacturing 
apparatus in accoroance widi the present in- 
vention to a suitable automatic level setting 
mechanism and a computer. hq 

Fig. 6 is a schematic view Uhistrating a 
control device adapted to be used with the 
apparatus embod3^g the present invention. 
In Fig. 6 tb& reference characters Rx — Rn 
denote the supply tanks for the liquids and 115 
soluticHu^ T^—Tn denote supply tanks for the 
addition li^ds and solutions for regulating 
the i»x)perties of the mixture Q— Qt denote 
the contrcd tanks of the liquids Mi — M^ de- 
note the measure cylmders of the liquids 120 
Qi — On denote the overflow level setting 
pipes, ST denotes a mixing tank, Sj— S„ de- 
note the supply selecting means for die 
liquids, Voi— Von denote additicm liquid 
controlling valves for regulating the pro- 125 
perries of die mixtun^ and Xi— X^, Yi— Y„, 
Zi — Zn denote ccmtroUing devices not des- 
cribed in detail. 

In order to operate the mixture manu- 
facturing apparatus in accordance with the 130 
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present invention in a full automatic ccmdi- 
tion, three systems of controlling devices are 
required. One of the three systems is nrprc- 
sented by the controlling device system Xi — 

5 Xxu which operates the up and down moymg 
mechanism according to the predetermined 
adding order and adding interval, another of 
the three systems is represented by Yi— Yn 
which opens and closes the supply kmds 

10 selecting means and moving up and down xbt 
overflow level setting pipe according to xbc 
prcdetcmiincd required conposidon of the 
mixture, and the third of die three systems is 
represented by the controlling device system 

15 Zi Zn which detects the variation of the 

controlled physical propcrdes of the mixed 
coating solution and controls the physical 
^opcrries operating die controlling valves 

20 ^th*^e above three systems of the con- 
trolling devices, fully automatic manufactur- 
ing of the mixture is possible, but only widi 
the controlling device system X,— Xo and the 
object can be achieved by controllmg 

25 sufficiently die density of die addition liquids 
and solutions and by manually movmg up 
and down the overflow level setting pipes. 

Mcrecvcr by adopting the manufacturmg 
method described in which measuring and 

30 adding is effected by a measuring cylinder 
which is reciprocated, many automadc valv^ 
are eliminated and the liquid is measured and 
added with litde error of level control so that 
a reliable and continuously c^crable fully 

« automadc mixture manufacturing apparatus 
is realized, and the solution is mixed m 
steady conditions with few operators required. 

With the apparatus described above, a 
sunilar result to a completely continuous 

40 manufacturing method is gained, fluctuaaon 
of the physical properties of the mixture and 
switching operation of the tanks being 
eliminated. The problem of the quality of 
the mixture in the process of manufacturmg a 

45 mixture requiring econcmy for increasing 
productivity, sudi as in a process of mixing a 
photographic material where the coating 
speed is increased, and the problem of the 
quality of the mixture in a process of manu- 

50 facturing a mixture wherein the compositicai 
proportions of the mixture vary, such as a 
photographic material wherein the proporticm 
of the silver halide increases according to 
the advancement thereof, are able to be solved 

55 in accordance with the present invention. 

The mvention will be further illustrated by 
the following Examples. 



EXAMFLB 1. 

A coating solution^ for an anti4ialation 
60 layer had the composition: — 



gelatin solution 
dye solution 

coating assistant sohxticn 
hardener solution 
water and others 



Pans 
100 
15 
15 
15 
50 



65 



This solution was mixed by operating am- 
tinuously the manufacmring apparatus des- 
cribed herciabcf ore, the capacity of the mix- 
ing tank being 10 kg. and the i>eriod of mix- 70 
ing in the mixing tank 5 — ^10 minutes. ^ 

The viscoaty, specifi c gravity, electric cihi- 
ductivity and colour tone of the completed 
coated sdution were measured, and their 
values were widiin the standard linuts. 75 

BXAMFLB 2. 

A photographic emulsicm for the negative 
emulsi<m layer had the cosnposition: — 



liquid emulsion 

C^our^-sensitizer and stabilizer 

solution 
coating assistant solution 
hardener solution 
water and others 



Parts 
100 

15 
15 
20 
50 



80 



85 



This emulsion was mixed by operating 
continuously the manufacturing apparatus des- 
cribed hereinbefore, the capacity of the mix- 
ing tank bemg 10 kg. and the period of mix- 
ing in the mixing tank being 5 — 10 minutes. 90 

The values of the viscosity, specific gravity, 
and electric conductivity of the complete 
emulsion were continuously measured and 
formed to be within the standard limits. The 
photographic characteristics of the completed 95 
emulsion were entirely uniform. 

WHAT WE CLAIM IS: — 

1. A method of preparing a mixture of a 
plurality of liquids in an apparatus ccanpris- 
ing a mixture tank and, for each liquid, a lOO 
control tank the liquid level in \^ch is con- 
trolled, a measure cylmder havine at its 
upper end ft nozzle connected to the lower 
end of the control tank and a further nozzle 
at its lower end, and an overflow level set- 105 
ting pipe which is connected at its lower end 
to the nozzle at the lower end of the measure 
cylinder and wiiidi has an overflow nozzle 
leading to the mixture tank, the method com- 
prising adding each liquid to the mixing tank 110 
by moving the appropriate measure cylinder 
downwardly to the extent that the n«czle at 
die upper end of the measure cylinder is be- 
low the liquid level of the associated control 
tank and subsequentiy movi ng th e measure 115 
cylinder upwardly to the extent that the 
nozzle at the upper end of the measure 
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cylinder is above the overflow nozzlt of the 
associated overflow level setting pip^ the 
liquids being added in a predetennined order 
and at predetennined intervals, mlzmg the 
liquids in the mixing tank by atizring, and 
forwarding the mixed mixture condnuously 
to the next process. 

2. Apparatus for preparing a mixture oi a 
plurality of liquids comprising a mixing tank 
and, for each liquid, a control tank die liquid 
level of wiiich is controlled, a measure 
cylinder having a nozzle at its upper end 
which is connected to the lower end of the 
ccmtrd tank, and a nozzle at its lower end, 
and an overflow setting pipe the lower end of 
which is connected to the nozzle at the lower 
end of the measure cylinder and which has 
an overflow nozzle which leads to the mixing 
tank, an actuating means for eadi measure 
cylinder for movmg that measure cylinder 
downwardly to the extent that the nozzle at 
its upper end is below the liquid level in the 
associated control tank and for subsequently 
moving that measure cylinder upwardly so 
that the nozzle at its upper end is above the 
overflow nozzle of the associated overflow 
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level settmg pipe, means for mixing the 
liquids in the mhdng tai^k, and means foe 
ftttwarding the mixed liquids ccHitinuously to 
a further process. 3Q 

3. Apparatus as claimed in Claim 2 which 
comprises means for auton^tically operating 
said actuating" means in a predetermined 
order and at predetermined intervals* 

4. A method of preparing a mixture of a 35 
plurality of liquids substantially as herein- 
before described with reference to the 
acc(Hnpan3ang drawings. 

5. Apparatus for preparing a mixture of a 
plurality of liquids substantially as herein- 40 
before described with reference to the 
accompanying dravnngs. 

6. Mixtures of a plurality of liquids, 
when prepared bv a method as claimed in 
claim 1 or 4 <h: in apparatus as clahned in 45 
any of claims 2, 3 (ht 5. 

GEE & CO., ' 
Chartered Patent Agents;, 
51/52 Chancery Lan^ Londim, W.C2. 

and 22 Whitefriargate, Hull. 
Agmts for the Applicants. 
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